(1 1 publication number : 11 -002797 

(43)Date of publication of application : 06.01.1999 



(SDlntCI. G02F 1/133 

G02F 1/1343 
G09G 3/36 



(21) Application number : 09-151883 

(22) Date of filing : 10.06.1997 



(71 Applicant : HITACHI LTD 

(72)Inventor : KOMURA SHINICHI 
SATO HIDEO 
MIKAMI YOSHIAKI 
TSUMURA MAKOTO 



(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make circuit area small in the 
case of realizing multi-gradated display in a liquid crystal display 
device incorporating a memory and to reduce the production cost 
of the device by providing a picture element circuit at the 
intersection part of a scanning line and a data signal conductor 
group, arranging a common line and a timing line group in parallel 
with a scanning line and connecting them to the picture element 
circuit. 

SOLUTION: This device is equipped with one substrate where the 
picture element circuits 50 are arranged lengthwise and crosswise ; 
in a matrix state, the other substrate having a transparent 
counter electrode 70, a scanning circuit 1 driving the scanning line 
100 and a data circuit 2 driving the data signal conductor group 
200. The scanning line 100 and the data signal conductor group 
200 are orthogonally crossed with each other and the circuit 50 is 
provided at the intersection part between them. Furthermore, the 

common line 400 supplying center voltage and the timing line group 300 supplying a timing signal are 
arranged in parallel with the scanning line and connected to the circuit 50. Thus, the yield is improved 
because circuit constitution is simplified in the case of realizing the multi-gradated display, and also the 
production cost is reduced. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1] In the liquid crystal display which has the liquid crystal layer in which at least one side was 
pinched by the substrate of a transparent pair, and the substrate of these pairs to one side of the 
substrate of said pair In the field surrounded by two or more data signal track groups which .ntersect 
two or more scanning lines and said two or more scanning lines in the shape of a matrix, two or more 
timing track groups formed among said two or more scanning lines, and said two or more scanning l.nes 
and said two or more data signal track groups The memory which is connected to the corresponding 
scanning line and corresponding data signal track group, answers a scan signal, and incorporates and 
holds the indicative data from a data signal track group. The sample hold circuit where ,t connects w.th 
the memory, the data held at the memory are incorporated, and an output is controlled by the timing 
signal of the timing track group corresponding to said field. The liquid crystal display characterized by 
having the pixel electrode connected to the 1st switching means and 1st switching means controlled by 
the output of the aforementioned sample hold circuit. 

[Claim 2] In the liquid crystal display which has the liquid crystal layer in which at least one side was 
pinched by the substrate of a transparent pair, and the substrate of these pairs to one side of the 
substrate of said pair In the field surrounded by two or more data signal track groups which intersect 
two or more scanning lines and said two or more scanning lines in the shape of a matrix, two or more 
timing track groups formed among said two or more scanning lines, and said two or more scanning lines 
and said two or more data signal track groups The memory which is connected to the corresponding 
scanning line and corresponding data signal track group, answers a scan signal, and incorporates and 
holds the indicative data from a data signal track group, The selection circuitry which is connected to 
the memory and incorporates the data held at the memory and by which an output is controlled by the 
timing signal of two or more of said timing track groups, The liquid crystal display characterized by 
having the pixel electrode connected to the 1 st switching means and 1 st switching means controlled by 

the output of the selection circuitry- . 
[Claim 3] The liquid crystal display characterized by forming in another side of the substrate of said pair 
the counterelectrode which counters said pixel electrode in claim 1 or 2. 

[Claim 4] The liquid crystal display characterized by forming in said sample hold circuit two or more 2nd 
switching means connected to said memory in claim 1. 

[Claim 5] The liquid crystal display characterized by forming in said selection circuitry two or more 2nd 
switching means connected to said memory in claim 1. 

[Claim 6] The liquid crystal display characterized by forming two or more common lines among said two 
or more scanning lines, and forming said 1st switching means in the common line corresponding to said 

surrounded field in claim 1 or 2. . . 

[Claim 7] The amplitude of the liquid crystal driver voltage impressed to said counterelectrode m claim 1 
or 2 is a liquid crystal display characterized by being almost equal mutually, a frame period be.ng divided 
into two or more subframes. and the die length of the period of the divided subframe differing. 
[Claim 8] The amplitude of the liquid crystal driver voltage impressed to said counterelectrode in claim 1 
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oH 2 is a liquid crystal display which it differs mutually, and a frame period is divided into two or more 
subframes, and is characterized by the die length of the period of the divided subframe being almost 
equal. 

[Claim 9] The actual value of an electrical potential difference [ in / in claim 1 or 2, the wave of the 
liquid crystal driver voltage impressed to said counterelectrode is mutually equal, a frame period is 
divided into two or more subframes, and the die length of the period of the divided subframe differs, and 
/ the period of the subframe ] is a liquid crystal display characterized by changing in proportion to the 
period of the subframe. 

[Claim 10] It is the liquid crystal display characterized by having two or more common lines in said two 
or more scanning lines, and those common lines and said liquid crystal driver voltage having the period 
when the electrical potential difference which becomes equal to the main electrical potential difference 
of said liquid crystal driver voltage is impressed to the beginning of the subframe in claim 7 thru/or 9. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a active-matrix liquid crystal display, especially relates 

to a memory built-in active-matrix liquid crystal display. 

[0002]- 

[Description of the Prior Art] Although the conventional active-matrix drive method is stated to the . 
Shunsuke Kobayashi work of publication, and a "color liquid crystal display" (Sangyo Tosho Publishing) 
in 1990, in case the liquid crystal display of a active-matrix, mold is driven, a l.rtime scan pujse is 
impressed for every frame time by the, scanning line. Usually,, the^ timing of this pulse has shifted from 
the panel bottom in order toward. the bottom. As time amount of one frame, 1/60 second is used well, 
since 480 scans are carried out to 1 frame time by the color panel of 640x480 dots which is a typical 
pixel configuration — the time, amount width of face of a scan pujse, — (1/60)/480 — it has been s = 
about 35 microsecpnds. ,. r , ; ( , r L , 1( ; .. 

[0003] On the ? other hand, the liquid. crystal driver voltages .impressed, to the liquid crystal which is a 
pixel for one line to which a scan pulse is, impressed are. impressed to a signal line all at once 
synchronizing with a scan pulse. In the selection pixel to which the gate pulse was impressed, the gate 
electrode voltage of TFT connected to the ^scanning line becomes high, and TFT is turned, on. At this 
time, liquid crystal driver voltage is impressed to a display electrode via between the source of TFT, and 
a drain, and charges the pixel capacity which doubled the liquid crystal capacity formed between a 
display electrode and the counterelectrode formed on the opposite substrate,, and the load-carrying 
capacity arranged to the pixel. By repeating this actuation, an electrical potential difference is 
repeatedly impressed to the pixel capacity of the whole panel surface at liquid crystal for every frame 
time. , . , , 

[0004] This liquid crystal applied voltage is reversing a polarity for every frame time, and is performing 
alternating current-ization. Consequently, . liquid crystal drive frequency usually becomes 30 Hertz of the 
frequency ; of 1/this 2 at the time of the frame frequency .of 60 Hertz. Since the polarity, of this signal 
electrode is reversed. every 35 microseconds of one scan period in the case of the above-mentioned 
panel of 640x480 dots, the drive frequency of a signal electrode is 640x60 / 2Hz = 1 4.4kHz. It will be 
about 500; times the liquid crystal drive frequency. That is, even when the image to display does not 
change, the potential of a signal-electrode line is changed to the high speed. . 
[0005] . : .. , 

[Problem(s) to be Solved by the Invention] Sjnce power consumption is proportional to a frequency, 
much power is consumed^ with the conventional technique. Then, these people have proposed the liquid 
crystal display which reduces power consumption sharply by Japanese Patent Application No. Nq. 62996 
[ eight to ], and Japanese Patent Application No. No. 15979 [ eight to ]. This liquid crystal display is 
equipped with the indjcative-data holding circuit and the switching means controlled by the indicative 
data currently. held . for every pixel. According to this equipment, the alternating voltage for driving liquid 
crystal is impressed to the counterelectrode which is one electrode of liquid crystal, and the display 
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electrode which is an electrode of another side is controlled by the aforementioned switching means. 
That is f when a switching means is an ON state, the alternating voltage of a counterelectrode is 
impressed to liquid crystal, and when a switching means is an OFF state, an electrical potential 
difference is not impressed to liquid crystal. 

[0006] By this approach, when there is no modification in the contents of the indicative data, potential 
of a signal line or the scanning line cannot be changed, and power consumption can be reduced. 
[0007] However, while a circuit field becomes large since the capacity of a switching means and the 
same number was formed in order to indicate by multi-gradation by this approach, a circuit pattern 
becomes complicated, the yield falls and the problem that a manufacturing cost increases arises. 
Moreover, even if a numerical aperture falls to making it a transparency mold and it makes it a reflective 
mold, it needs whether for a pixel electrode to be made small and to form in a substrate front face, or to 
form a thick insulator layer and to form in the upper layer. 

[0008] In case the purpose of this invention realizes a multi-gradation display with the liquid crystal 
display which contained memory, it makes circuit area small, and it is to reduce the manufacturing cost 
[0009] 

[Means for Solving the Problem] In the liquid crystal display which has the liquid crystal layer in which at 
least one side was pinched by the substrate of a transparent pair, and the substrate of these pairs as 
the 1st configuration to one side of the substrate of said pair In the field surrounded by two or more 
data signal track groups which intersect two or more scanning lines and said two or more scanning lines 
in the shape of a matrix, two or more timing track groups formed among said two or more scanning lines, 
and said two or more scanning lines and said two or more data signal track groups The memory which is 
connected to the corresponding scanning line and corresponding data signal track group, answers a scan 
signal, and incorporates and holds the indicative data from a data signal track group, The sample hold 
circuit where it connects with the memory, the data held at the memory are incorporated, and an output 
is controlled by the timing signal of the timing track group corresponding to said field, It considers as the 
configuration which has the pixel electrode connected to the 1st switching means and 1st switching 
means controlled by the output of the aforementioned sample hold circuit. 

[0010] In the liquid crystal display which has the liquid crystal layer in which at least one side was 
pinched by the substrate of a transparent pair, and the substrate of these pairs as the 2nd configuration 
moreover, to one side of the substrate of said pair In the field surrounded by two or more data signal 
track groups which intersect two or more scanning lines and said two or more scanning lines in the 
shape of a matrix, two or more timing track groups formed among said two or more scanning lines, and 
said two or more scanning lines and said two or more data signal track groups The memory which is 
connected to the corresponding scanning line and corresponding data signal track group, answers a scan 
signal, and incorporates and holds the indicative data from a data signal track group, The selection 
circuitry which is connected to the memory and incorporates the data held at the memory and by which 
an output is controlled by the timing signal of two or more of said timing track groups, It considers as 
the configuration which has the pixel electrode connected to the 1st switching means and 1st switching 
means controlled by the output of the selection circuitry. 

[001 1] The configuration which has the counterelectrode which counters a pixel electrode may be added 
to the substrate of above-mentioned another side at these configurations. 

[0012] It is good for the 1st configuration also as a configuration by which two or more 2nd switching 
means connected to memory are formed in a sample hold circuit. 

[0013] It is good for the 2nd configuration also as a configuration by which two or more 2nd switching 
means connected to memory are formed in a selection circuitry. 

[0014] Furthermore, two or more common lines are formed between the scanning lines of both 
configurations, and it considers as the configuration with which the 1st switching means is connected to 
the common line corresponding to the field surrounded by a data signal track group and the scanning 
line. 
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[0015] Moreover, when making these liquid crystal displays drive, it is desirable to take the following 
drive approaches. 

[0016] (1) Make mutual almost equal the amplitude of the liquid crystal driver voltage impressed to a 
counterelectrode and a pixel electrode^ divide a frame period into two or more subframes, and change 
the die length of the period of the divided subframe. 

[0017] (2) Change mutually the amplitude of the liquid crystal driver voltage impressed to a 
counterelectrode and a pixel electrode, divide a frame period into two or more subframes, and make 
almost equal the die length of the period of the divided subframe. 

[0018] (3) The wave of the liquid crystal driver voltage impressed to a counterelectrode and a pixel 
electrode is mutually made equal, divide a frame period into two or more subframes, change the die 
length of the period of the divided subframe, and change the actual value of the electrical potential 
difference j n the period of the subframe in proportion to the square of the period of the subframe. 
[0019] (4) Liquid crystal driver voltage prepares the period which becomes equal to a main electrical 
potential difference in the beginning of each above-mentioned subframe. 

[0020] When these drive approaches are explained concretely, liquid crystal driver voltage is the 
alternating voltage by which the voltage waveform of one frame which consists of n subframes was 
repeated periodically, and it is made mutually different [ the time quadrature in each subframe period of 
the absolute value of a difference with a main electrical potential difference ] from each other. 
Furthermore, the period when the electrical potential difference impressed to liquid crystal at the 
beginning of each subframe is set to 0 (reset period), i.e., the period when liquid crystal driver voltage 
becomes equal to a main electrical potential difference, is established. 

[0021] The 1st switching means formed in the pixel drive controls connection between a pixel electrode 
and the main electrical potential difference of liquid crystal driver voltage. 

[0022] When the i-bit indicative data of a timing signal of memory is "1" during the i-th subframe period, 
When the 1st switching means connected to the pixel drive is controlled and the i-bit indicative data of 
memory is "0" so that an electrical potential difference equal to a main electrical potential difference 
may be impressed to a pixel electrode, The 1st switching means for a pixel drive is controlled so that 
liquid crystal driver voltage and an equal electrical potential difference are impressed to a pixel 
electrode. 

[0023] For example, the case of the number n= 3 of a subframe is taken for an example, and actuation is 
explained. 

[0024] One frame is divided into the 1st, 2nd, and 3rd subframe. Liquid crystal driver voltage is set up so 
that the time quadrature in each subframe period of the absolute value of a difference with a main 
electrical potential difference may be set to V1, V2=2V1, and V3=4V1. 

[0025] When the contents of memory are "011", by the 1st subframe, the 1st switching means for a 
pixel drive will be in O condition by the OFF condition and the 2nd subframe, and will be in ON condition 
in the 3rd subframe. Therefore, the difference of liquid crystal driver voltage and a main electrical 
potential difference is impressed to liquid crystal only at the 2nd and 3rd subframe, and an electrical 
potential difference is not impressed to the 1st subframe. That is, at the 1st subframe, it is [ subframe / 
electrical-potential-difference 2V1 and / 3rd ] 4V1 in an electrical potential difference 0 and the 2nd 
subframe. It is impressed. Therefore, the average of the electrical potential difference impressed to one 
frame is (0+2V1+4V1) / 3=2V1. It becomes. Thus, in the case of n= 3, it is possible to impress the 
electrical potential difference of 2n=23=8 passage to liquid crystal, and the gradation of 8 level can be 
displayed. 

[0026] When changing from the 3rd subframe to the 1st subframe of the following frame, the 1st 
switching means for a pixel drive changes from ON condition to an OFF condition. At this time, if there 
is no reset period, the electrical potential difference of the 3rd subframe will be held in the 1st subframe, 
and a desired drive cannot be performed. 
[0027] 
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[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail. 

[0028] At least one side pinches a liquid crystal layer to the substrate of a transparent pair, and the 
substrate of these pairs, and forms two or more data signal track groups which consist of two or more 
scanning lines formed in the scanning circuit at one side of the substrate of the pair, and n data signal 
lines which intersect those scanning lines in the shape of a matrix, and two or more timing track groups 
which consist of n timing lines among those scanning lines. Moreover, connect with the scanning line and 
n data signal track groups corresponding to the field surrounded by the scanning line and n data signal 
track groups, and the scan signal impressed to the scanning line is answered. The memory which 
incorporates and holds n indicative datas from n data signal track groups, The sample hold circuit where 
it connects with the memory, the indicative-data signal held at the memory is incorporated and held, and 
an output is controlled by the timing signal of a timing track group, The 1st switching means controlled 
by the output of the sample hold circuit, The pixel electrode connected to the 1st switching means, and 
the scanning circuit which drives the scanning line, The data signal circuit which drives those data signal 
track groups, and the source of liquid crystal drive alternating voltage which supplies the liquid crystal 
drive alternating voltage VCP which drives liquid crystal to a counterelectrode, Timing signals VF1, VF2, 
and VF3 — It consists of a timing circuit which generates VFn, and a central potential circuit which 
supplies the main electrical potential difference VCNT of the liquid crystal drive alternating voltage VCP 
to a pixel circuit. 

[0029] Moreover, the scanning line and a data signal track group are made to intersect perpendicularly 
mutually, and the above-mentioned pixel circuit is established in those intersections. Furthermore, the 
timing track group which supplies the common line which supplies a main electrical potential difference, 
and a timing signal is arranged to the scanning line and parallel, and it is made to connect with a pixel 
circuit. 

[0030] Pixel circuits are n indicative datas VF1, VF2, and VF3 impressed to a data signal track group. 
Electrical potential differences VM1, VM2, and VM3 corresponding to — VFn Memory which stores — 
VMn, The memory to electrical potential differences VM1, VM2, and VM3 — It is controlled by the 
electrical potential difference VS held by the sample hold circuit which chooses, takes out and holds 
VMn, and the sample hold circuit, and consists of the 1st switching means which determines the 
connection condition of a pixel electrode and a common line, a sample hold circuit — the time of VF1 = 
"1" — VM1 — a sample — carrying out — VS^VMI ****** — it holds, and at the time of VFn= "1", 
the sample of the VMn is carried out and it holds as VS=VMn. 

[0031] memory — 1st subfield T1 of the scan electrical potential difference VG of the scanning line the 
time of taking the electrical-potential-difference value which operates memory, when an electrical 
potential difference is VG1 = "1" that is, — data signal electrical potential difference VD1 of a data 
signal track group sampling — VM1 =VD1 ****** — it holds in memory. When the electrical potential 
difference in the n-th subfield Tn is VGn= "1", the scan electrical potential difference VG of the 
scanning line samples the data signal electrical potential difference VDn of a data signal track group, and 
holds memory as VMn=VDn. 

[0032] a sampling hold circuit — 1st subfield T1 the electrical potential difference VM 1 held at memory 
when the electrical potential difference VF1 of a timing track group was VF1= "1" (i.e., when taking the 
electrical-potential-difference value from which the electrical potential difference impressed to memory 
will be in ON condition) — sampling — VS=VM1 ****** — it holds. 

[0033] It is the electrical potential difference VM 1 on which the sampling hold circuit was held at 
memory when the electrical potential difference VFn of the timing track group in the n^th subfield Tn 
was VFn= "1" (i.e., when taking the electrical-potential-difference value from which the electrical 
potential difference impressed by memory will be in ON condition). It samples and holds as VS=VMn. 
[0034] The 1st switching means will be in ON condition, when the electrical potential difference VS held 
in the sampling hold circuit is VS= "1", connects a common line with a pixel electrode, will be in an OFF 
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condition at the time of VS= "0", and will open connection of a pixel electrode and a common line. 
[0035] As a sample hold circuit at this time, it can realize by the 2nd n switching means and 1st at least 
one capacity, and memory can consist of the 3rd n switching means and the 2nd capacity of the same 
number. 

[0036] Moreover, it is good to connect the 1st and 2nd above-mentioned capacity and the 1st switching 
means to a common line, respectively, or to make it ground. 

[0037] Moreover, using selection circuitries, such as an AND circuit, instead of a sample hold circuit is 
also considered. 

[0038] <Example 1> drawing 1 shows the block diagram of the liquid crystal display of one example in 
this invention. 

[0039] The substrate which is one side to which this liquid crystal display has arranged the pixel circuit 
50 in the shape of a matrix in all directions, The substrate of another side which has the transparent 
counterelectrode 70, and the liquid crystal layer inserted among both substrates. The scanning circuit 1 
which drives the scanning line 100, and the data circuit 2 which drives the data signal track group 200, 
The source 5 of liquid crystal drive alternating voltage which supplies the liquid crystal drive alternating 
voltage VCP which drives liquid crystal to a counterelectrode 70, A timing signal VF1, VF2, and VF3 It 
consists of a timing circuit 3 to generate and a central potential circuit 4 which supplies the main 
electrical potential difference VCNT of the above-mentioned liquid crystal drive alternating voltage VCP 
to the above-mentioned pixel circuit 50. 

[0040] Moreover, the scanning line 100 and the data signal track group 200 go direct mutually, and 
establish the above-mentioned pixel circuit 50 in those intersections. Furthermore, the timing track 
group 300 which supplies the common line 400 which supplies a main electrical potential difference, and 
a timing signal is arranged at the scanning line and parallel, and is connected to the pixel circuit 50. 
[0041] Drawing 2 is the block diagram showing the configuration of the pixel circuit 50 of the liquid 
crystal display in the case of impressing three indicative datas to the data signal track group in this 
invention. The pixel circuit 50 is three indicative datas VF1 impressed to a data signal track group, VF2, 
and VF3. Corresponding electrical potential differences [ VM / VM, VM /2 /, and / 3 ] 1 Stored memory 
10, Electrical potential differences [ VM / VM, VM /2 /, and / 3 ] 1 It is controlled by the electrical 
potential difference VS held by the sample hold circuit 20 chosen, taken out and held and the sample 
hold circuit 20, and consists of the 1st switching means 30 which determines the connection condition 
of the pixel electrode 40 and the common line 400. a sample hold circuit 20 — the time of VF1= "1" 
VM1 — a sample — carrying out — VS=VM1 ****** — holding — the time of VF2 = "1" — VM2 — a 
sample — carrying out — as VS=VM2 — holding — the time of VF3 = "1" — VM3 a sample — carrying 
out — VS=VM3 ****** — it holds. 

[0042] Drawing 3 is a circuit diagram which realizes the pixel circuit 50 shown with the block diagram of 
drawing 2 . Memory 10 consists of memory space 14, 15, and 16 as 3 sets of memory 11,12, and TFT 13 
and the 2nd capacity as 3rd switching means. A sample hold circuit 20 consists of hold capacity 24 of 
one piece as three samplings 21, 22. and TFT 23 and the 1st capacity as 2nd switching means. Moreover, 
the switch TFT31 was formed as 1st switching means 30 which controls the electrical potential 
difference of a pixel electrode. However, as 1st, 2nd, and 3rd switching means, although TFT is used in 
this example, if it has a switching function, it will not matter. Moreover, if the 1st and 2nd capacity is 
also the component which has memory storage functions, such as a capacitor, it will not matter. 
[0043] memory TFT11 — the scan electrical potential difference VG of the scanning line 100 — 1st 
subfield T1 the time, at i.e., the taking the electrical-potential-difference value which operates memory 
TFT11 time, of VG1 = "1" — data signal electrical potential difference VD1 of the data signal track 
group 200 sampling — VM1 =VD1 ****** — it holds to memory space 14. 

[0044] memory TFT12 — the scan electrical potential difference VG of the scanning line 100 — 2nd 
subfield T2 the time of VG2= "1 " — the data signal electrical potential difference VD2 of the data signal 
track group 200 — sampling — VM2 =VD2 ****** — it holds to memory space 15. 
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[0045] For memory TFT13, the scan electrical potential difference VG of the scanning line 100 is 3rd 
subfield T3. At the time of VG3= "1", the data signal electrical potential difference VD3 of the data 
signal track group 200 is sampled, and it holds to memory space 16 as VM3=VD3. 
[0046] sampling TFT21 — electrical potential difference VF1 of the timing track group 300 Electrical 
potential difference VM 1 held at memory space 14 when it was VF1 = "1" (i.e., when memory TFT11 
takes the electrical-potential-difference value which operates ON condition) sampling — VS=VM1 
****** — it holds in the hold capacity 24. It is the electrical potential difference VM 2 held at memory 
space 15 when sampling TFT22 took the electrical-potential-difference value which operates memory 
TFT12 when the electrical potential difference VF2 of the timing track group 300 is VF2= "1" that is,. It 
samples and is VS=VM2. It carries out and holds in the hold capacity 24. sampling TFT23 — electrical 
potential difference VF3 of the timing track group 300 Electrical potential difference VM 3 held at 
memory space 16 when it was VF3 = "1" (i.e., when taking the electrical-potential-difference value 
which operates memory TFT13) sampling — VS=VF3 ****** — it holds in the hold capacity 24. 
[0047] A switch TFT31 will be in ON condition, when the electrical potential difference VS held at the 
hold capacity 24 is VS= "1", and the common line 400 is connected with the pixel electrode 40, it will be 
in an OFF condition at the time of VS= "0", and connection of the pixel electrode 40 and the common 
line 400 will be opened wide. 

[0048] The timing chart of the 1st signal wave form which operates the 1st example which shows 
actuation of the 1st example of this invention constituted as mentioned above to drawing 4 explains to a 
detail. The liquid crystal drive alternating voltage VCP, the pixel electrode driver voltage VPX of the 
pixel electrode 40, and the liquid crystal applied voltage VLC of the counterelectrode 70 supplied from 
the electrical potential difference VS held at the electrical potential differences! VM / VM, VM /2 /, 
and / 3 ] 1 on which the signal shown in drawing 4 was held at the output VF1 of a timing circuit, VF2, 
VF3, and memory space 14, 15, and 16, and the hold capacity 24, and the alternating-voltage circuit 5 
can be expressed with the formula of VLC=VCP-VPX. The output VCP of an alternating-voltage circuit 
is the period TO of one frame which is the alternating voltage on the basis of the electrical potential 
difference VCNT of a central potential circuit, and is the period. Although determined from conditions, 
such as a flicker at the time of a display, and power consumption, it is TO =1/60s=1 6.6ms here. It set up. 
[0049] One frame is T1. The 1st subframe of a period, and T2 It is divided into the 2nd subframe of a 
period, and the 3rd subframe of the period of T3. Here, it is T2 =2T1 and T3 =4T1. It set up. 
[0050] the output VF1 of a timing circuit, VF2, and VF3 a period — TO it is — VF1 Period tO of the 
beginning of the 1st subframe "1" — becoming — VF2 Period tO of the beginning of the 2nd subframe 
"1" — becoming — VF3 It is set to "1" at the period tO of the beginning of the 3rd subframe. Here, it is 
tO. T1, T2, and T3 It compares and is time amount short enough. 

[0051] For the electrical potential difference VCP impressed to a counterelectrode 70, the amplitude 
value to the main electrical potential difference VCNT is **V0. It is the alternating voltage which a 
polarity reverses during each subframe period, and they are VF1 and VF2. Or VF3 When it is in the 
condition of "1", it is set up so that it may become equal to the main electrical-potential-difference 
value VCNT. ( : 

[0052] In drawing 4 , the case where the outputs [ VM / VM, VM /2 / and / 1 ] 3 of memory 10 change 
to "000" from "110" is taken for the example. Outputs [ VM / VM, VM /2 /, and / 3 ] 1 of memory 10 
The changing timing is VF1, VF2, and VF3, in order to be dependent on write-in actuation of memory 10. 
It is not necessary to make it synchronize especially in VCP. 

[0053] It sets to the 1st subframe at first, and is the output VM 1 of memory 10. Since it is "0", 
VS=VM1 = "0". is held and a switch TFT31 will be in an OFF condition. Therefore, the electrical potential 
difference impressed to liquid crystal at this period is VLC=0. It sets to the 2nd subframe and is the 
output VM 2 of memory 10. Since it is "1", VS=VM2 = "1" is held and a switch TFT31 will be in ON 
condition, therefore, the electrical potential difference impressed to liquid crystal at this period — 
VLC=**V0 it is . In the 3rd subframe, since the output VM 3 of memory 10 is "1", VS=VM3= "1" is held 
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and a switch TFT31 will be in ON condition, therefore, the electrical potential difference impressed to 
liquid crystal at this period — VLC=**V0 it is . Therefore, the average of the absolute value of the 
electrical potential difference impressed to liquid crystal at one frame of the beginning is set to 
VAV=(V0xT3+V0xT+0xT1)/T0=6V0xT1/T0 (=6alpha). According to this approach, with the combination 
of n= 3 indicative datas currently held at memory space 14, 15, and 16 At the time of "000", at.the time 
of VAV=0 and "001" At VAV=alpha. the time of "010" It is alike and it is possible to impress [ at 
VAV=2alpha and the time of "011" ] the average electrical potential difference of the 2n-23-8 passage 
of VAV=7alpha to liquid crystal at VAV=6alpha and the time of "1 1 1 " at VAV=5alpha and the time of 
"1 10" at VAV=4alpha and the time of "101" at VAV=3alpha and the time of "100." Thereby, gradation 
can be displayed. 

[0054] When changing from the 3rd subframe of the 1 st frame to the 1 st subframe of the 2nd frame, .t 
changes to VS= "0" from VS= "1". and a switch TFT31 changes from ON condition to an OFF cond.tion. 
For example, if the electrical potential difference is impressed to liquid crystal at this timing, when a 
switch TFT31 changes to an OFF condition, this electrical potential difference will be held and cannot be 
set to 0 of a request of the electrical potential difference impressed to liquid crystal at the penod of the 
1st subframe of the 2nd frame. At this invention, it is VF1, VF2. or VF3. Since it has set up so that an 
electrical potential difference may not be impressed to VCP=VCNT, i.e.. liquid crystal, when .t is set to 
"1" and VS changes, it can be referred to as 0 of a request of the electrical potential difference 
impressed to liquid crystal at the period of the 1 st subframe of the 2nd frame. 

[0055] At drawing 4 . it is VM2 to the period of the 3rd frame in the 2nd frame. And VM3 It has changed 
to "0" from "1." At this time, it is VF1. VF2. and VF3= "0", and since an OFF condition has sampling 21. 
22 and TFT 23, change of VM2 and VM3 does not affect VS. That is. the condition of a switch TFT31 
does not change and does not affect liquid crystal. At the following frame, these change is VF2. Or VF3 
Liquid crystal is affected only after being set to "1." Thus, since memory 10 and a switch 31 have 
dissociated, with the electrical potential difference impressed to liquid crystal, the contents of memory 
1 0 are asynchronous and can be written in. 

[0056] A switch TFT31 is always in an OFF condition, and it is set to VLC=0 after the 3rd frame from 
which the condition of memory was set to "000. 

[0057] Thus, when constituted, it is VM1, VM2. and VM3 by memory space 14. 15, and 16. If held good, 
unless a display image will change, it is not necessary to rewrite the contents of memory. That is, it is 
2n with a memory built-in liquid crystal display by using this invention. The gradation display of level is 
attained, it is still smaller and the liquid crystal display of a low power can be offered. 
[0058] Since VS is changed for every subframe by moving a charge between memory space 14, 15, and 
16 and the hold capacity 24, VM1, VM2, and VM3 A voltage level is VM1, VM2, and VM3 by being 
equalized gradually and leak of memory 1 1. 12, and TFT 13. Although a voltage level will fall What is 
necessary is just to use a capacity small as a hold capacity 24 for a big capacity as memory space 14, 
15 and 16 in order to prevent this. Moreover, when it becomes every frame number fixed even when a 
display image does not change, and below a fixed electrical potential difference, the indicative data of 
memory may be rewritten. Furthermore, if it rewrites to extent to which power consumption does not 
increase by this rewriting, not only a miniaturization but the effectiveness of a low power is maintainable. 
[0059] Drawing 5 is the timing chart showing the 2nd signal wave form which operates the 1st example. 
[0060] Although VF1, VF2, VF3, VM1, VM2. VM3. and VS are the same as the 1st signal wave form 
shown in drawing 4 . VCP(s) differ. Although VCP was the symmetrical wave which the polarity reversed 
at the subframe period and was an alternating current wave form which does not have a dc component 
in a subframe period in the 1st signal wave form, VCP is a wave which contains a dc component in the 
one-frame period which does not reverse a polarity in a subframe period, therefore consists of the 1st. 
2nd and 3rd subframe in the 2nd signal wave form. In order to compensate this dc component, as shown 
in drawing 5 . a polarity is reversed for every frame, and it has become an alternating current wave form 
without the dc component which made the period of two frames one period. If this 2nd signal wave form 
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is used, since the frequency of VCP can be reduced compared with the 1st signal wave form, power 
consumption can be reduced further. 

[0061] Drawing 6 is the timing chart showing the 3rd signal wave form which operates the 1st example. 
[0062] One-frame period TO It is T1 like the 1st and 2nd signal wave forms. The 1st subframe of a 
period, and T2 The 2nd subframe of a period, and T3 Although divided into the 3rd subframe of a period, 
unlike the 1st and 2nd signal wave forms, it is T1=T2=T3=T0/3. In the 1st subframe, it sets to **V2 and 
the 3rd subframe in **V1 and the 2nd subframe, and the amplitude of VCP is **V3. It is set up. At 
drawing 6 , it is V2=2V1 and V3 =4V1. It set up. Moreover, although VCP was set as the wave which 
makes two frames one period like the 2nd signal wave form, equivalent effectiveness is acquired even if 
it uses for a subframe period the wave which makes one period one frame which a polarity reverses like 
the 1st signal wave form. The average VAV of the absolute value of the electrical potential difference 
impressed to liquid crystal by making VCP into such a wave at one frame With the combination of n= 3 
indicative datas currently held at memory space 14, 15, and 16 It is set to 

VAV=(0xV3+1xV2+1xV0)/3=2V1/3=2xbeta=2beta at the time of VAV=(0xV3+0xV2+1xV1)/3=V1 / 3 
(=beta). and "010" at the time of VAV=0 and "001" at the time of "000." It is made the same. At 
VAV=3xbeta=3beta and the time of "100" at the time of "011" VAV=4xbeta=4beta, At the time of 
"101", it is possible at VAV=5xbeta=5beta and the time of "110" to impress the average electrical 
potential difference VAV of the 2n=23=8 passage of VAV=7xbeta=7beta to liquid crystal at 
VAV=6xbeta=6beta and the time of "1 1 1 ", and, thereby, gradation can be displayed at them. In the 1st 
and 2nd signal wave form, if the number n of an indicative data increases, the minimum value of a 
subframe period will increase rapidly, but in the 3rd signal wave form, altogether, since it is the same, a 
subframe period can lengthen the minimum value of a subframe period compared with the 1st and 2nd 
signal wave form. That is. the highest frequency component of VCP becomes low compared with the 1st 
and 2nd signal wave form, therefore can reduce power consumption. 

[0063] Drawing 7 is the timing chart showing the 4th signal wave form which operates the 1st example. 
[0064] Although VF1, VF2. VF3. VM1, VM2. VM3, and VS are the same as the 3rd signal wave form 
shown in drawing 6 , VCP(s) differ. Although the absolute value of the electrical potential difference in a 
subframe period was changed by changing the amplitude of VCP the whole subframe in the 3rd signal 
wave form, in the 4th signal wave form, pulse width is changed instead of the amplitude of VCP, and the 
absolute value of the electrical potential difference in a subframe period is changed. At drawing 7 , it is 
the pulse width of VCP in the 1st. 2nd. and 3rd subframe period t1, t2=2xt1 =2t1, and t3 =4xt1 =4t1 It 
has set up. The average VAV of the absolute value of the electrical potential difference impressed to 
liquid crystal by making VCP into such a wave at one frame With the combination of n= 3 indicative 
datas currently held at memory space 14. 15, and 16 At the time of "000", at the time of VAV=0 and 
"001" VAV=(0xt3+0xt2+V0 xt1)/T0=V0 xt1/T0 (=gamma), It is set to VAV=(0xt3+V0 
xt2+0xt1)/3=V0x2xt1/T0=2gamma at the time of "010." It is made the same. The VAV=7gamma thing 
for which 2n of average electrical potential differences VAV of =23 =8 passage is impressed to liquid 
crystal at the time of VAV=6gamma and "1 1 1" is possible at the time of VAV=5gamma and "110" at the 
time of VAV=4gamma and "101" at the time of VAV=3gamma and "100" at the time of "011." Thereby, 
gradation can be displayed. Although VCP consists of many voltage levels in the 4th signal wave form, 
even if the number n of an indicative data increases, since VCP consists of 3 level of VCNT+V0. VNCT. 
and VNCT-V0, it can consider the source of liquid crystal drive alternating voltage which outputs VCP 
as an easy configuration in the 5th signal wave form. 

[0065] It is 2n although especially this example showed the configuration which displays 8 gradation. The 
number of the number of data wiring, memory space (the number and memory space of Memory TFT), a 
sample hold circuit (number of Sampling TFT, hold capacity), and a timing line is changed n times to 
display the gradation of level. Moreover, a subfield is equally divided into n pieces, it divides by the time 
amount which set up the electrical potential difference of n level, or was proportioned in the square of 
the minimum subfield period, and the drive approach should just also set to n processing performed by 
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above 3, such as impressing an electrical potential difference with the equal amplitude. 
[0066] <Example 2> drawing 8 shows the block diagram of the liquid crystal display of the 2nd example 
in this invention. The substrate which is one side to which this liquid crystal display has arranged the 
pixel circuit 50 in the shape of a matrix in all directions. The substrate of another side which has the 
transparent counterelectrode 70, and the liquid crystal layer inserted among both substrates. The 
scanning circuit 1 which drives the scanning line 100. and the data circuit 2 which drives the data signal 
track group 200. The source 5 of liquid crystal drive alternating voltage which supplies the alternating 
voltage which drives liquid crystal to a counterelectrode 70. a timing signal VF0 and VF1. VF2. and VF3 
It consists of a timing circuit 3 to generate and a central potential circuit 4 which suppl.es the main 
electrical potential difference VCNT of alternating voltage to the pixel circuit 50. The scanning line 100 
and the data signal track group 200 go direct mutually, and the pixel circuit 50 is established in those 
intersections. Furthermore, the timing track group 300 which supplies the common line 400 which 
supplies a main electrical potential difference, and a timing signal is arranged at the scanning line and 
parallel, and is connected to the pixel circuit 50. 

[0067] Drawing 9 is the block diagram showing the configuration of the pixel circuit 50 of the liquid 
crystal display of the 2nd example in this invention. They are the electrical potential differences [ VM / 
VM VM /2 /. and / 3 ] 1 corresponding to n= 3 indicative datas in the pixel circuit 50. Stored memory 
10 VM1 VM2 and VM3 Either is chosen and it changes into the sample hold circuit of the example 1 
outputted as VS. Selection circuitry 80. VS and VF0 It is controlled and consists of a switch 90 which 
switches connection relation with the common line or touch-down which is the 1st switching means 30 
which determines the connection condition of the pixel electrode 40 and the common line 400. A 
selection circuitry 80 is VM1 at the time of VF1 = "1 ". It chooses and is VS=VM1 . It outputs and ,s VM2 
at the time of VF2 = "1 ". It chooses and is VS=VM2. It outputs and is VM3 at the time of VF3 - 1 . It 
chooses and is VS=VM3. It outputs, the 1st switching means 30 — the output VS of a selection 
circuitry 80 — VS= "1" — or timing signal VF0 When it is VF0 = "1". the pixel electrode 40 and the 
common line 400 are connected, and connection of the pixel electrode 40 and the common line 400 is 
opened at the time of VS= "0" and VF0 = "0." 

[0068] Drawing 10 is a circuit diagram which realizes the pixel circuit 50 shown with the block diagram of 
drawing 9 . Memory 10 consists of n= 3 sets of memory 11. 12. and TFT 13. and memory space 14. 15. 
and 16. A selection circuitry 80 consists of an n=3 set x2 piece =6 piece switch 81. 82. 83. 84. 85. and 
TFT 86 as 2nd switching means. . 
[0069] A selection circuitry 80 carries out and the switch function according to VF of the 2nd switching 
means of the sample hold circuit 20 shown in an example 1 in this example is VF0. The switch function 
of the 1 st switching means 30 which responded is constituted by the switch TFT91 . 
[0070] memory TFT1 1 — the electrical potential difference VG of the scanning line 100 — 1st subfield 
T1 the time of VG1 = "1" — electrical potential difference VD1 of the data signal track group 200 
sampling — VM1 =VD1 ****** — it holds to memory space 14. 

[0071] memory TFT12 — the electrical potential difference VG of the scanning line 100 — 2nd subfield 
T2 the time of VG2 = "1" — electrical potential difference VD2 of the data signal track group 200 
sampling — VM2 =VD2 ****** — it holds to memory space 15. 

[0072] memory TFT13 — the electrical potential difference VG of the scanning line 100 — 3rd subfield 
T3 the time of VG3 = "1" — electrical potential difference VD3 of the data signal track group 200 
sampling — VM3 =VD3 ****** — it holds to memory space 1 6. 

[0073] It is the electrical potential difference VM 1 on which the switch TFT81 was held at memory 
space 14 Being in ON condition, when it is VM1 = "1". a switch TFT84 is the electrical potential 
difference VF1 of the timing track group 300. When it is VF1 = "1 ". it will be in ON condition. Therefore, 
the pixel electrode 40 is connected to the common line 400 at the time of VM1 - 1 and VF1 - 1. A 
switch TFT82 will be in ON condition, when the electrical potential difference VM 2 held at memory 
space 15 is VM2= "1". and a switch TFT85 is the electrical potential difference VF2 of the timing track 
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gfoup 300. When it is VF2 = "1", it will be in ON condition. Therefore, the pixel electrode 40 is 
connected to the common line 400 at the time of VM2 = "1" and VF2 = "1." It is the electrical potential 
difference VM 3 on which the switch TFT83 was held at memory space 16. When it is VM3 = "1", it will 
be in ON condition, and a switch TFT86 will be in ON condition, when the electrical potential difference 
VF3 of the timing track group 300 is VF3 = "1." Therefore, the pixel electrode 40 is connected to the 
common line 400 at the time of VM3 = "1" and VF3 - "1." 

[0074] A switch TFT91 is the electrical potential difference VF0 of the timing track group 300. When it 
is VF0 = "1", it will be in ON condition, and the pixel electrode 40 and the common line 400 are 
connected. 

[0075] The timing chart of the signal wave form which shows actuation of the 2nd example of this 
invention constituted as mentioned above in drawing 1 1 explains to a detail. The signal shown in drawing 
1 1 is the electrical potential difference VCP, the electrical potential difference VPX of a pixel electrode, 
and liquid crystal applied-voltage VLC=VCP-VPX of the counterelectrode 70 supplied from the 
electrical potential differences [ VM / VM, VM /2 /, and / 3 ] 1 held at the output VF0 of a timing 
circuit, VF1, VF2, VF3 t and memory space 14, 15, and 16, and the alternating-voltage circuit 5. The 
output VCP of an alternating-voltage circuit is the alternating voltage on the basis of the electrical 
potential difference VCNT of a central potential circuit. 

[0076] Period TO of one frame T1 The 1st subframe of a period, and T2 The 2nd subframe of a period, 
and T3 It is divided into the 3rd subframe of a period. Here, it is T2 =2T1 and T3 =4T1. It set up. 
[0077] the output VF0 of a timing circuit, VF1, VF2, and VF3 a period — TO it is — VF0 The period tO 
of the beginning of the 1st subframe, and the period tO of the beginning of the 2nd subframe, And period 
tO of the beginning of the 3rd frame It is set to "1" and is VF1. It is set to "1" at the period of the 1st 
subframe, and is VF2. It is set to "1" at the period of the 2nd subframe, and is VF3. It is set up so that 
it may be set to "1" at the period of the 3rd subframe. Here, it is tO. T1, T2, and T3 It compares and is 
time amount short enough. 

[0078] For the electrical potential difference VCP impressed to a counterelectrode 70, the amplitude 
value to the main electrical potential difference VCNT is **V0. It is the alternating voltage whose period 
is two frames, and is VF0. When it is in the condition of "1", it is set up so that it may become equal to 
the main electrical-potential-difference value VCNT. 

[0079] At drawing 1 1 , they are the outputs [ VM / VM, VM /2 / and / 1 ] 3 of memory 10. The case 
where it changes to "000" from "110" is taken for the example. Outputs VM1, VM2, and VM3 of 
memory 10 The changing timing is VF1, VF2, and VF3, in order to be dependent on write-in actuation of 
memory 10. Period tO of the 1st subframe which does not synchronize in VCP It sets, and for VF0 = "1", 
a switch TFT91 is in ON condition, and the pixel electrode 40 is connected to the common line 400. At 
this time, it is VCP=VCNT and the electrical potential difference impressed to liquid crystal is VLC=0. In 
the period of (T1-t0) in the 1st continuing subframe, a switch 81, 85, 86, and TFT 91 is in an OFF 
condition, the connection between the pixel electrode 40 and the common line 400 is opened wide, and 
VLC=0 is held. Continuing period tO of the beginning of the 2nd frame It sets, and for VF0 = "1", a 
switch TFT91 is in ON condition, and the pixel electrode 40 is connected to the common line 400. At 
this time, it is VCP=VCNT and the electrical potential difference impressed to liquid crystal is VLC=0. In 
the period of (T2-t0) in the 2nd continuing subframe, it is VF2 = "1" and VM2 = "1", and the pixel 
electrode 40 is connected to the common line 400. Therefore, in liquid crystal, it is difference electrical- 
potential-difference VLC=VCP-VPX=-V0 of VCP and electrical-potential-difference VPX=VCNT of a 
pixel electrode. It is impressed. Period tO of the beginning of the 3rd continuing subframe. It sets, and for 
VF0 = "1", a switch TFT91 is in ON condition, and the pixel electrode 40 is connected to the common 
line 400. At this time, it is VCP=VCNT and the electrical potential difference impressed to liquid crystal 
is VLC=0. In the period of (T3-t0) in the 3rd continuing subframe, it is VF3 = "1" and VM3 = "1", and 
the pixel electrode 40 is connected to the common line 400. Therefore, in liquid crystal, it is difference 
electrical-potential-difference VLC=VCP-VPX=V0 of VCP and electrical-potential-difference 
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VPX=VCNT of a pixel electrode. It is impressed. Therefore, the average of the absolute value of the 
electrical potential difference impressed to liquid crystal at the 1st one frame is set to 
VAV=(0xT1+V0xT2+V0xT3)/T0=6V0xT1/T0 (=6alpha). According to this approach, it is possible to 
impress the average electrical potential difference of 2n=23=8 passage to liquid crystal like the 1st 
example, and, thereby, gradation can be displayed. 

[0080] At drawing 1 1 , it is VM2 to the period of the 3rd frame in the 2nd frame. And VM3 It has 
changed to "0" from "1." Since the condition of a switch TFT83 changes from ON to OFF at this time, 
the pixel electrode 40 changes to the condition of having been wide opened from the condition of having 
connected with the common line 400. Electrical-potential-difference VLC=-V0 currently impressed to 
liquid crystal at this time It is held. For example, period tO which becomes VF0 = "1" in the 1st 
subframe of the 3rd frame following this When there is nothing, in this 1st subframe, connection of the 
pixel electrode 40 and the common line 400 is opened wide, and it is VLC=-V0. It becomes [ being held 
with as, and ] and VLC=0 of a request is not impressed. However, in this example, the period tO which 
surely becomes VF0 = "1" is formed in the beginning of a subframe, and it is tO. It is possible for such 
fault not to happen, since it has set up with VCP=VCNT so that it may be set to VLC=0 in a period, but 
to impress a desired electrical potential difference to liquid crystal. 

[0081] A switch 81, 82, and TFT 83 is always in an OFF condition, and it is set to VLC=0 after the 3rd 
frame from which the condition of memory was set to "000." 

[0082] As mentioned above, the low-power liquid crystal display in which the gradation display of 2n 
level is possible can be offered by the memory holding"n indicative datas by using this example. 
[0083] Furthermore, equivalent effectiveness is acquired even if it uses the 1st signal wave form in the 
1st example, and the signal-level wave whose period is one frame about VCP similarly. 
[0084] Furthermore, the period of a subframe is made the same (T1 =T2 =T3) like the 3rd signal wave 
form in the 1st example, and equivalent effectiveness is acquired even if it changes the amplitude of 
VCP for every subframe. Moreover, in this case, like the 4th signal wave form in the 1st example, even if 
it changes pulse width instead of the amplitude of VCP, equivalent effectiveness is acquired. It will be 2n 
if similarly the processing performed by n= 3 is changed into n. The gradation of level can be displayed. 
[0085] 

[Effect of the Invention] In case a multi-gradation display is realized in the active-matrix liquid crystal 
display which contained memory according to this invention, since circuitry can be simplified more, the 
yield can be raised, as a result a manufacturing cost can be reduced. 

[0086] moreover, the thing which the amplitude of the liquid crystal driver voltage which forms a 
counterelectrode in the configuration of this invention and is impressed to it at the counterelectrode is 
almost equal mutually, a frame period is divided into two or more subframes, and the die length of the 
period of the divided subframe differs — a low power will become more possible if it forms like. 
Moreover, the amplitude of the liquid crystal driver voltage impressed to said counterelectrode is 2n, if it 
differs mutually and a frame period is divided into two or more subframes, and the die length of the 
period of the divided subframe forms so that almost equally. When it is going to take out the gradation of 
level, it can obtain only with the amplitude. 

[0087] Furthermore, if it is made for liquid crystaf driver voltage to become equal to a main electrical 
potential difference at the beginning of each subframe, since the electrical potential difference of a pixel 
electrode becomes fixed and can prevent malfunction of the 1st switching means, an exact display can 
be performed. 
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* 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the whole one example configuration of the liquid crystal 
display in this invention. 

[Drawing 2] In one example of the liquid crystal display in this invention, it is the block diagram showing 
the configuration of the pixel circuit 50 in the case of impressing three indicative datas to a data signal 
track group. 

[Drawing 3] One circuit diagram which realizes the pixel circuit of the liquid crystal display of drawing 2 . 
[Drawing 4] The timing chart showing the 1st signal wave form of the electrical potential difference 
impressed to the liquid crystal display of drawing 1 . 

[Drawing 5] The timing chart showing the 2nd signal wave form of the electrical potential difference 
impressed to the liquid crystal display of drawing 1 . 

[Drawing 6] The timing chart showing the 3rd signal wave form of the electrical potential difference 
impressed to the liquid crystal display of drawing 1 . 

[Drawing 7] The timing chart showing the 4th signal wave form of the electrical potential difference 
impressed to the liquid crystal display of drawing 1 . 

[Drawing 8] It is a block diagram showing the whole one example configuration of the liquid crystal 
display in this invention. 

[Drawing 9] In one example of the liquid crystal display in this invention, it is the block diagram showing 
the configuration of the pixel circuit 50 in the case of impressing three indicative datas to a data signal 
track group. 

[Drawing 1 0] One circuit diagram which realizes the pixel circuit of the liquid crystal display of drawing 
9. 

[Drawing 1 1] The timing chart showing the signal wave form of the electrical potential difference 
impressed to the liquid crystal display of drawing 8 . 
[Description of Notations] 

1 [ — A central potential circuit, ] — A scanning circuit, 2 — A data circuit, 3 — A timing circuit, 4 5 — 
The source of liquid crystal drive alternating voltage, 10 — Memory, 11, 12, 13 — Memory TFT, 14, 15, 
16 — Memory space, 20 — A sample hold circuit, 21, 22, 23 — Sampling TFT, 24 — Hold capacity, 30 - 
- The 1st switching means, 31, 81, 82, 83, 84, 85, 86, 91 — Switch TFT, 40 [ — A counterelectrode, 80 
/ — A selection circuitry, 90 / — A switch, 100 / — ; The scanning line, 200 / — A data signal track 
group, 300 / — A timing track group, 400 / — Common line. ] — A pixel electrode, 50 — A pixel circuit, 
60 — Liquid crystal, 70 



[Translation done.] 
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[it *.*3 |;w** "1 ggiNji^cjj^x, itfr!E-*t©g 

[If ]" 1 ^fc^T, K 

[if **s ]. w** 1 &#v*t; sihEafoia&fcttfifrfE 

- [9t**6> »** 2 £*vvt«- MfStt*©* 

£ilft©|iqK: tittle© => * KriEH* 

[91**7] SH**l*>&V'tt2K::|3frvC. ffifftttfttt 



(2) 

2 

<. 7W-A»M#**©if7*7«'-.fcfca«£l , U -t 

[fff**8] M**l&£l^tt2£ftV'T. WIE*t|p|« 
i'-AaF^ i Sf©t^7i — A££MM$Jx. *©^« 

10 [|f**9] f|**l *>5V»tt2fc:t3^T, fltllEMlfil® 

u— AJHIBj!6S«R©1f-5'7^— At^WSix. ^©^fJ 

u-A©^r B '3t-*5tt'5ffiJE©ll^ffl[f±- : e©f-^'7 u—A 
©JHIIIJfcJtW U-C«<ki-<5 - 4: *:W»ii-S«iaa*St 

fit. : 

[M**10] 9l**7?ME9fc:*JVvC, fftfBttgfc©£ 

[*M©»iHBftlftW] 
[000 1] 

[38W©*i--5a«f»IF] MttT^f^T by;? 
[0 0 0 2] 

lt£5l£©8tf#] ^*©T^f^^ h y 
it. 19 9 O^WKW^ttBEfr*,-' r*9-JK*9*-f ^ 

-7 h y ^ ^S©ffi B ^x ^ Sr^tb-rs^lcfi^ 

ni/6 o?j>tf£<m\>^tiz><, ft*«j*HiU*j*-e*> 

5 6 4 0X4 8 0 hO* 7 — ^^^"Cli, 1 7 u— 
0lHl©jfe^*Sffi3^5©-e s ^/</U^© 

•■NrWKtt(l/'6 0)/4 8 0 s =*\)3 5 m s 
• [0 0 0 3] — <f-§-i»iC>±*aE/^^^fnAPStv5 

fca*?IBill-^tt3fe*l!HcSBR*ixfcTFT©y- hli 
KAWKlWEa. TFT©y-*,' KWXltaftL 

©«i^*:»!Jigi-wi:^J:5, ^<*/Hkffi©Bi*»aic 

so 
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3 

[0004] d <Dm&fWNn&.te7 ^~ *#tmz:b \cm 

gfiCKPl / 2 (Offl&gcW 3 O^/^fii. 
^S@©Sttfi> ±xEW 640X480 K y htfV^/WO 

i jt2»r^ro 35|is fei'se-r 5<ot\ m-g-tt 

@C0!^lbMI&^»i 6 4 0 X 6 0/2H z = 1 4. 4 kH 
[0 0 0 5 J 

*t±iWB©^'f -y^Wixmm-r^o ^.o, 

[00 0 6] rcD^&T'fi, ^k^f— ^cort^f-^H*5 
[0 0 0 7] U6»U w<0*1£"C#P£85^-t~5fc:tt» 

^ .jy^^st mm(o®m&]&f8.i-x\,^tz(Dxmnmt$ . 

5. 4*:, .jSaami-SltfiHa^asteTU K*tS!K: 

[00 0 8] >*ysrrt«bfcK** 
*St«-Tf#l»WI**«rllSl'i - «iRfclHlttffi«*r'i x * < 
U h*MET£*a:: 

[00 0 9] 

&ft£frtcmgkm*mTzm&m7F;%im\c&*,^x. m& 

at**^ h y **#teas&r*«*©7*-*«*IM¥ ■- . 

*m#b\z.mwLain,*' *sfs*KjsgL-c7*-*ft**i- 



4 

[0 0 10] Sfc, £2 0fl|j£& UTIi, '>*< 1 1- 

v y **#K&ss-f5**©7*-*«*is«ii, una* 

IB**©*'!' $ >4rMm<D94 5 >-ym%\z£oXtiit) 

[ooi i] ;:*>£5©#?j&l£. ±Eflfe*«)StK^fiPi3ti 
[00l2].|li ©fiSj&l-s tv7°;v*-;v KHISfcH: 

^ * y ic&ik 3 jT-fc* 2o^yfv 

[0 0 13] JB2©*MtK:. afcliHgfctt;**}! KSBK 

[0 0 14] Sfefcl, )R*©«J«©*aE*©Mfctt1Mfc 

© = * 3 *l, f-^(Sf»#i:*litit 

[0 0 15] rixfe©«ft**Kfll*r«Ki**a 
[0016] ( i ) M^miS&o'iil^^llJciTOn^ix?. 

[0017] (2) ^(fijm^t^is^m^t-RiAP^Hs 
[0018] (3) *tfamm&v\Mmm.mzwto£tiz> 

ttift*»«E©*»*:Si.^k:<»L<$*., 7V-A»^ 
[0 0 19] (4) ±|E#1>-7'7U'— A<oa«)»C v fi£iH 
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5 

[0020] -^b^mm^m^^wmzm-tit. 
mikmW)W£.n. nm^z/yu-^b^ay^— 

ms.t<Dm<r>m^i&^-fyy AjwiRH-jaitawra 

[00 2 1] piSlfefrUmc^&LfcSgl ©^-Y y^:/ 
[0 0 2 2] 5 ifl©t^7l'-i 

"0" «si*. BS*«KKiS*WHi«Ei:49fU^«ffi!^ 

[0 0 2 3] 0>J;lf4\ if^U— A©{@gcn = 3©l§^ 
[0 0 2 4] 1 7U"-Af±fgl, $2, 830^71/ 

— Afc#W**t<5. ffi*WBl«EEI±,; «p*>mffit©ift«> 
ite*ffl[©#i>-^7 u-AffllW»!:*jlt5«rWa»*svi, 
V 2 =2Vi, V 3 = 4 Vit fr5 i 5 I'txJE^tb^o 
[0025] >^-y©rt^*s "0 1 1" ©itf lt^ 
7 AT?f±HHt®SWfl©& 1 ©^ yf-sft&SOii.O 
FF«|> f2t7'7l/- A-efiO^ffi, !3t7'7U 
-AT?ttON*tttfc*S. ttoT, *fcfcf±fB2. ff3 

Sl-^^^u— A-CfimJEEO, I2t7'7i/-A 
•CI4«ffi2Vi , I.3t7'7U-i,tli4Vi jJSEPAP* 
IS-ot, 1 y\y— A^fpiPStbSSffiW^fittt 
(0+2V 1 +4V 1 ) /3 = 2Vi r©J;5 
n = 3 ©^1-142"= 2 3= 8 i *5 9 ©®ffiS:*l£i& 

uh^ap-t 5 r. t tfi-stf&x't} v » 8 u^</w©i^psr*^-r 

[00 2 6] §3^7 1^- A*>^C7U- A©§?1 
ty7^A^9§b5i:#» H^SgSbffl©^ 1 ©* 

5. r.©t y-fe y l-ffl&^&Vt^l t7"7^ A 

S©ffiS&#-e#fci\, 

[00 2 7] 

[00 2 8] t t>— **sSMj5c— *f©S«t . t 

ftb-%i<ommz.m&M*$kn\^, >©-^©sts©- 



(4) 

&5$$:©x-*<a-5§-i&l3¥£, W^CjlljgCKIrn 
*©^-r ^ v^^b^S®^©^^ 5 y^8t« 
jfe*ai:n*©^-^m-§-i^l¥i»-H* 

^{fctrf-a^y t> *©.**■!* Kgs&^ttT, ■?:©,* 
io ^-<5>'^i¥©^'i'5v^ffl-§-ic < to-rw^^$ij^$ 
8©W^K£oT«Jp$;h,3Sn©:*-f yfyy^-W. 

m-rzmfkmm&mn&v c p friti&i-stt&iBft&tt 

ttJEtt£, 94 5 ^^«-§-VFi, VF 2 , VF 3 - VF 
jftflffi V C P © ■p.frmffi V C N T teWfe-f 5 tp't^ffi® 
[0 0 2 9] f&mt? t —i'M*»#i%.MzU 

[0 0 3 0] BJ^telSStt. 9*— *«*S»l-BUni;Si'u5 
nia©^*^ — 9 VFi. VF 2 , VF3 — VF nfcttJfc 
LfcSBEVMi, VM2, VM3 -VMn^tS^* 
yt, -?:©^^-y *»bmjEVMi. VM2. VM3 -VM 

t, •y->-7'/u^-/vKlH]gs^±or^$tv7 v cfl;lEV s 
l:iotffli$^ iBSl«ffii:3*viSi:©eSiBc^<i*: 

-/vKIe]ggf±, VFi= "1" ©t#, VMiiSrf-^^V' 
U VS = VM! tLTffiltU VFn= "1" ©t 
§\ VMnSrfy^/VU' VS=VMn i LTft^ft 
5. 

[003 1] ^^-yfi, *aEH©*3E«EVG©JBl# 

SWf-T'^-f — /W-KTi T?©®ff!i5VGi = "1" ©t 

?m%-mm<Df-<? m^-ms. v d i srtvT'yy^L, 

VMi =VD] t LT^y Kl«»i-5 0 ^^-yj4^ * 

©mjE^vGn= "1" <Dt&. "T-tm^-wmnY— 

^m^JEVDnSr-y-vyy ^ U VMn=VDni 

[0 0 3 2] fy^U V:/*— yWKlHlSSfi, 
f-7 r 7-f-/wKTi T*©^^ 5 ^^P©miEVFi*5 
VFi= "1" ©it, o*0>*!>^EPlPi-5«E^ 
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mffiVMxSrifV^iJ V^U VS=VM! iLT^ 
[0 0 3 3 J If-V^y i^tf— /wKEiStt, gln#l<0 
VFn= "1" ©tt, o4 (?^*y JcfpAPi-^mffiji 5 
mJEVMi Sri^VT'y i^U VS = VMntUS^ 

[oo3 4i ^fy^fSiitv/y 

-7VK[Hl8l^^$tvfcllJEEVS^VS= "1" 

tdON^t^t), wm&mt =>*>'m*&mL. vs 

[00 3 51 ;i©i#CD-y->-:7VV*— /WKIelSSi: LT»i 
l rofft-rngi-et. ^ y (inj@w^3«^-r yf-y 
[0 0 3 61 ffc %2(n>^wm\<n> 

[ 0 0 3 7 I fy//P*-/i' KlUBgroftb t> I- A 

[ 0 0 3 8 I <HJS0iJ 1 >E] 1 fi*^PJ(-*5ft5-|gii 
[00 3 91 *f«^**^B(i. ®^08S 5 0 fcfiitfStM 

7 0 Sr*^--5{t&*o«« i , PjS&WKfli A LtcWUhM 

j^Slll 0 0&Etti-£££lH!&l 

$f¥2 0 0 5rlgft-r5'7 J -^ [alK2 7 o 

fSft^wtb-f-s^ssESiSsftaffiv c p 

lEtb^SftSJEM 5 £ . 5 Vi/m-^-VFi , VF 2 , 
VF 3 Sr^^-r^^W 5 >-^[Hl?g3 t „ ±IEiS^lH]SS5 
0lc±iB»ftWib3EaE«flEyCPO«t»'L'«EV-CNTS: 

[o o 4 oi *fc, jtaEiRi o o 0 

0&|§:tt5 o ti€E5rftlSt5 = : t^iS4 0 

Ot^'f.? >-y{§^*W&irZ> *'>f 5 >-^igii8¥ 3 0 0 755 

[o o 4 1 1 mafi^B^^Jb'its^-^m^Wi-a 

?S 5 0 (DffirfL&TFirzf a y ? mv&>. 5. M^IalSS 5 0 

(4, ^-fm^ifamzftimztiz 3fi©*^-^ vf 

1 , VF2 . VF 3 K»«SLfctEVMi , VM 2 , V 
M 3 Sr»iWUfc/*y- 10t, SJEVMi , VM 2 , V, 

m 3 fciiiRL-cfiijau ^-f-i-ty^/^—^vm 

8 2 0t, ^yffr-fo-ivYm&Z 0tJ:o-C*»$h 
4 0 0 £08Nfttttt*2fctf>££ 1 ^f>-m3- 



(5) 
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0d»bfc3. tyy;v*-^KlEl!S2 0ii < VFp 
"1" VMiSri^v^L, VS = VMi £ L- 

TftttU VF 2 = "1" <Oir#, VM 2 ?:ty^ 
U VS=VM 2 t Lt^L> VF 3 ="l°Wt 
VM 3 trf^^U, VS = VM 3 t LTftitt 

[004 21 El 3 f±IH 2 (DZfo y >; fflX'TF LfciUSilllSg 

5 o-srum-rsiHjs&ia-c'ifcs. 1 0^300^^ 

y^fSt LT©3 8©^^!)TFT 1 1, 12, 
io 13tl20giiLt©^ ; tySil4 1 15, 16 
ti*bt£&o ■^VTVu*— >^KlH]8g2 0»±, f 2©^'f5' 
f y^flt LtO 3 fiOt^ll y^T F T 2 1 , 2 
2, 2 3 if 1 ©fit Lt© 1 fi©*-> KS1 2 4 

yfy^93 0i LT^y.fTFT3 1 SrJKdlb 
fc. fc£U JfS.l. f2, i3 0^-f?f^ftiL 
t, *HJg^jT-fiTFT^IJfflL-CV^-5* 5 x 

20 axfc£a>f 

[00431 ^tP.TFTllll ,jfe3£ita 100 (£>j£g 
.fl;BEVGi&SBl#SW-^y7^-/VKTi WVGi = 
"1° ©t#, of D^^yTFTl lS-lf^^-fSl 
. 2 0 0©f-^i^ 

jiVDi *t>/yy^u VMi =VDi tLt^^ 

[0044] ^*UTFT12lt jfe3c» 10 0 CDj£g 
SJEVGdS^2#S©-^^7>f— ;t'KT2 t©VG 2 = 
"1" Ci*. ■5 f -^flt**»2 0 QOf-tm^WS. 
30 VD 2 S:1^>'7'y VM 2 =VD 2 i: LT> * ]) 

1 5 

[004 5] ^^DTFTUIl jfefi&ii 10 0 <£>;feS 
..tffVG7)5l3#@©t7 - 7-f-;VKT3 t©VG 3 = 

VDs&V^Zf'J VM 3 =VD 3 t Ut^^U t 

*16K:«»i-S. 

.[00461 D-y/yy^TFT^iii, ^-f ?y/i 
s¥3 o oomffivFi awFi = "i" rot^, off) 

^!ITF,T11 asqNJRBfcftflsStfSWffittSri:* 

40 tf, ^*y§114l^^felliVMi.5rty7" 
y^U VS = VMj tLT*-/Vh'tl24l:^ 
f->-^y 7^TFT 2 2f4, 9 <i % V ^IftW 3 0 
,0WmffiVF 2 ^VF 2 = "1" ©££\ of (J^^yT 
FT 1 2£iM£;*-&.5SJ£ffi£i5t£. 
5»C««r$lxfcmflEVM2. 5r-^V7*y >-^L, VS=V 
• M2-i U*-vkK* ft2 -4-1i«»f5. IJ-V^'yv^ 
TFT 2 3fi, 5 V^i»l¥3 0 0©^JEVF 3 *SV 
F 3 .= "1" of O^tDTFTl 3^»)f^$ 

-t2r£®ffiffi££-5i:£. > * y S ft 1 6 
so BEVM3 Sr-y-V^y v.^U. VS=VF 3 t LT*-^ 
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[0 04 7] 7-4 y"f~T F T 3 1 2 4 tC 

ft^JW;aEVSi5VS= "1" <Oi:#tCON«flgt 
45. i®SI««i4 0 £ 3*^4 0 O&gi^U VS = 

"0" (DtZtCOF FWiffiktl:?) , w%m&4 0 b=t* 
V«|4 0 0©&ig£tt§ii#C$av5, 

[0 0 4 8] U-kO X 0 \Zffi$L 1 <DMM 

Lfcfl-g-rt. ^^5y/lHlK©ltl^VFi , VF 2 . V 
F 3 , ^*!)g'il4, 15, 1 6\z&&£htcn&.V 
Mi , VM2 . VM3 . * — /VKS1:2 4KfiM§$*Wt 
1EVS, ^»ftmffilH]SS5^b^^H5*fl^«®7 0 

©^igtbSflsfljEvcp, sj^tt®4 owiiisi 

SbmjEVPX, fSftPPJbPUffiVLCfi, VLC=VCP- 
VPX<OtC-C**5,, 5£gfEm£ElsSES<Ddi^VCPfi, * 
-kttJEB&wmffVCNTSrgPi: 

fit To = l/6 0s = 16.6ms tlS^Lfc. 

[0 0 4 9] ^U'-AliTi OfflWO»lf^7U- 
A. T 2 WW©$2ty7L'-A > T 3©g8R5©SS3 
-y-7*7l^-Al;i#fiJ;*;}x3„ rrf, T 2 =2Ti . T 
3 =4 Ti ifgjgLfco 

[0 0 5 0] 5 >^iaig©tiWjVFi . VF 2 . V 
F 3 (Ojl»(iT 0 VFi HSlt^V-AO' 

*laOJWIHto K "1" i*9» VF 2 1112^7 1/ 

-Aw*#]©»iFif] to "i" £fct>, vf 3 fi^ 3 U- 
^7u-AcD*iaofflra tot "i" fcfca. -w-c, 

to ttTi , T 2 , T 3 \Z< fc^+#'C«VM*fll]-e*> 

[0 0 5 1] *t-|Sj®Bi7 0lcPpJn$H4«EEVCP»i, 
tp^WEVCNTKWi-aiBdBtt^iVo T?, 4tV"?7 

1 , VF 2 *>5^I*VF 3 # "1" WJtfcfSroitK^'fr 
«JE*VCNTfc#L<fc5 J: SKKESttS. 

[0 0 5 2] |214T?tt, 0Wm77VM 3 , VM 

2 , VMi*5 "iio" "ooo" tc«<b-*-a*fr*r« 

ttot^a,'^*!! 1 0 <Otb7D VMj , VM 2 , VM' 

5-fc«>. VFi , VF 2 , VF 3 ^VCPi:li 

. [0 0 5 3] #BK glty7l/-AI3^Tll 
U 1 0©ttS77VMi tt "0" VS=VMi = 

"0" 7>M£#£;»V ^yfTFT3 1l±OFF4*ll8t 
ft 4. ttoT^O»!MfcttftKPn*P*iT'4«BEt4VLC 
= 0ffeS„ ^f-T^u-AKJoi^Tfi, >^ey 10 
(Otil73VM 2 tt "1" *0"C. VS = VM 2 = " 1 " Ifi 
VkfiZiv. yfTFT 3 1 ttONttfgi: tSo 
Tr.«ffln3tfKSfwB]J!lP*ix5®ffifiV LC=± V 0 T- 



JO 

VM 3 fi "1" VS=VM 3 = "1" 

ft. y^TmittONfcflSfcfc*. Sfot^OM 

»cKAKBian**T.5ttffi»4VLc = ±vo -efcs. «o 

t. 1 7 u-Afc$ilMcl$;fip£ft3®ffi<Di&#fit 

W^ffifiVAV=(VoXT 3 +V 0 XT+0 XTi)/T 
0=6 VoXTi/To(=6 a)ift-5o rw^feKift 
tt\ ^^Dtll 4, 15. 1 6tC«lf $ftT^-5n = 
3<@ro**-r— *©#l^-£-:b-£K:.fco-C. "0 0 0"© 
io i:#|CVAV=0, "00 1" ©i#l:VAV=o, 
"oio" roi$l:vAV=2a, "o l l " tf- 

VAV=3a,"100" <0tttVAV=4o, "10 
1" (Dt^i:VAV = 5a, "110" ©iftVAV 
= 6 a , "1 1 1° Oitl:VAV=7a©2n=2 3 = 

9, wftfcJ:0HWIfc***e*Si 

[00 5 4] 1#|C7 ACO^ 3t7*7 U"- A7)>t> 
2f|ffl7U- A©^1 if- 7* 7 U— J*\£V}<0Wt>Z> t 

vs= "i" i»bvs= "o" Kg<bu 

20 TFT3 lttON*ttt4»bOFF«IB^«ID»fc*. W 

^•yfTFT3 l#OFF*tH8^«D#t>ofc£#r. 
roaBE(i^SJT,tLSV\ 2#l©7V-AOllt 

£fcV\, *3j|?J!T-tt. VFi. VF 2 , Sfc 
tt, VF 3 ifi "1" fc*9. VS*5»t5iflt V 
CP=VCNT, -*-fc*>*>; ffiftfc®I"E;i***PflP$ftfc^ 

7 u- A © $ Ffl Ppjp $ ft 5 *JE ££7t*1© 0 t~t 

30 5^t**t?#5„ 

[ 0 0 5 5 3 EUT-fi, 2f l©7l/-At©f37U 
-A©iP5l;VM 2 RTfVMz "1" a»b "0" 
•J^boTV^S. "©it. VFi, VF2, 7£t*\ VF 
3= "0° ffc*). tV7U^TFT2 1, 2 2, 2 
3ttOF F^flgtCifcSfcfc. VMg-a^VMaCO^kttV 
SfcfBWSrXtfSfclN, i-ftb'fe. M^TFT3 1 
©ttfStt^fc-tH*. «ftfc»«*:-Rtfi--i:tt4v^ - 
Hb©^-fbtt^©7U— AlCT, VF 2 fc5l/M4VF 3 

75* "1" fc/j:o-C*ai«>X«ftk:»»*A"9f-t-. r<D<t5 
* y i 0©rt^»*^S(-R]Ap$tu2)«j££^lD»-eS# 

[0 0 5 6] ^^y "000" £ftofc3#S 

©7 U— AJU^f± x ^ ? fTFT3 1 F F4£ 

flg-CfoO. VLC=0i*l5. 

[0 0 5 7] -©i5i:«^t5t, ^DSlu, 

15, 16l:J:ot. VM], VM 2 , VM3 
so ^rttcJioT, ^^ey rtJKffi©iH"**ft*S"«-C2 n i" 
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[0 058] ^t^L'-AftC, >*!)til4, 1 
5 , 1 6 k fr—A* 2 4 ©BJ-CflMif Sr^lb^itS d 

t^<to-CVSSr^'(b$-&T^5fcto. VMi , V 
M2 . VM3 ©t|JEU^Wi?!fcftK¥^k£;K"CU* 5 
ri^ 3 , ^^UTFTl 1, 12, 130JJ— #C±-3 
X. VMi ■ VM2 , VM3 (Dtffl"<^ftTl/tL 

4 5*. lOriSrKCfcfettt. ^^ytiu, 1 

5 , 16i Lt*#!fcgi«r, K£*2 4 2: LT 

j£<P«ffiWTKfcofci y .©*^7*— 

#iii*Lfc^^fc:«*E*tf'hSfl:*nt"e*< , fin 

[00 5 9] [21 5 ft 1 ©HJte0y£lbtE£*$ft 2 © 
[00601 VFi , VF2 , VF3, VMi , V 

M2 . VM3 , v s teia 4 m^-t-ft 1 (Dm^r&M kmc 

■e*>5*s» VCPiWi5„ Hll ©.(B*fc»-<?ttVCP 

T'foofc*, ^ 2 ©<Sf V C P l±t^ 7 I'- A 

ft 3-* 7*7 U— J*frh*£Z> 

©JWW* 1 HJWt Utfc«IEj*#©*^SEi«*7l*£fcoT 
^S. JioJB 2 v^ixtf. ft 1 ©<1H§« 

Kilfc'<VCPC5«jR**rffi**-t-5r.i:3iS-e#Sfc«>. * 

[00 6 1 ] 0 6fi, JRi©HEte«*ribf^**S»3 0 

[0 0 6 2] 1 7U-AMpST 0 fi> ft l&tfft2©'f 
Ti ©#[«©» 1 1^:7 U-A, T 2 
OjWM©jB2-^7*7U— A, T 3 ©#jra©ft3f-7"7U 

-Alc^WSlxa*, ftl&U"ft2©ffi^§«iMft 
•} v T 1 = T 2 =T3=To/3T-foS„ V.CP©tg(6fift 
1 -^7*7 U-A{C*JV>T±V! . |2t7'7U-A|C|i 
^-C± V 2 , ^3-^7*7U—i»IC*5l,>T, ±V 3 tCt£5E> 
[2 6-Ctt. V2=2Vi , V 3 =4Vi £KJt- 
Lfc„ VCP«rJB20«*»»i:ia]«K:2 7U- 

RIWc. u-^MMfcatttfJxei-S 1 7 u-A 

VCP5r:©i5Wtt5:tiaoT, 17U- 
A|c«ft(ca]AP*ix5«E©tt*t*«5JF*9fflVAVii, 
^*y§il'4, 15, 1 6K(S"$£*VCl/'>Sn = 3ffl 



12 

i;vav = o, "001° rot#l:VAV= (oxv 3 

+ 0 X V 2 + 1 X Vi)/3 = Vi/3 (=|3) » "01 
0" ©t#»CVAV = (OXV3+IXV2+IXV0) 
/3 = 2V! /3 = 2X3 = 2n^5. IrMHI-LT, 
"0 1 1 " ©ir#£VAV=3 X 0 = 3 0, "10 0" CO 
i:f|:VAV = 4X|5=4J > " 1 0 1 " © t # K V A 
V=5xp = 53> " 1 1 0" <Dk f 1CVAV= 6 x 0 
= 6 3, "111" ©tll:VAV= 7 X ^ = 7 3 ©2"= 
2 3= 8 *5 9 CO^mJEE V A V .«:«#k:PPlP-*-* £ k 

t"7 AjwRio*/Mtas«j«-t*5 as, ft 3 om%m.w* 

ft 2 <Dm%WMKVc<xy-?y f— AJHM®*'hfl[«:ft 

«ctf#ttJfSi. JB2C««S»tJfc'<tt<!!i:9. 
[0 0 6 3] BI7li, ft 1 C03llfiM*S(lfP**5ft4W 
zo [00 6 4] VFi , VF 2 , VF 3 , VMj , V 

m 2 , VM3 , v s urn 6 tc^-fft 3 ©fg-^i&Tis t Wi C 

T*fc5/!>s, VCPW.C5. ft3©fg-§-fe^t?ttVC P 
©Sj|tt7'7U-Attt^x.5:i:tJ;oT > 7"7*7 
l^-A»|SI^*5»t5«EK>if6jttflttSr^^.Ty^*s, ft 4 
<Dm%H&M.X\±. V C P ©«tl©tt:b 9 "o^/i^ffiS^ 
ft^ttt7'7 u-A»llBfc*sJt4«E©»»«[Sr3E*. 

tl^. 07tlif 1, 12, S3©t7'71/-A»^ 
Jc*5»t5 VCP.W/^v^ffiSr 1 1. t 2 =2xti = 2 t 
1, t3 =4x ti-=4ti «SUTV>5. VCPSr 

i-^p^^5mff©«fe*f{a:»^*iiif:vAVfi, 

41 4.. 1 5. 1 6fc^$HTl/*£n = 3;*l©^7* 
— ^©M^--^-t3-B:l-<toT, "000" WtSICVAV 
= 0, "ooi"©i^l:VAV= (oxt 3 +oxt 2 

+ V 0 Xtj) /To=V 0 Xt/To (=7) ■ "0 1 
0" ©£#lCV.AV = (0 X t 3 +V 0 X t 2 +0 X 
t 1) /3 = VoX2Xt l/To= 2 7 l^iSlfc L 

t, "0 1 1" <Dk #^VAV=3 7, "100" ©i 
JCVAV = 47, "101" ©i#ICVAV=5T, 

40 "1 10° ©ifl:VAV = 6v, "1 1 1" <Dk$lz 

VAV= 7y©2 n =2 3 = 8 tJiJtJW^P^SJQEVAV 

^h-a* b 4 s *s. ft 5 ©ft^asjis-ctt**?*-* ©flat* 

n^ifittv VCPIiVCNT + Vo, VNCT. V 
NCT-Vo©3 l"<;vi)>f,45fc*, VCP$rttl73i" 

[0065] *ms0y-ett, »fc8Bwisr**-r-5«rii 
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FTO<@gc, *-/vK8i) t ^-Y ^ >-^<0*ScSrn 

[0066] <mMm2>m8i±*%wKtevz>n2<D 

^*KEtLfc-*©«i, »W4#lfiIttt7 0 8:t 

Hi oo l f-#fi*IW2 0 

0 fcBfW ^-t-^IhISS 2 i , 7 0 leftAfrB 

^-;y^VF 0 , VFi , vf 2 , vf 3 *ft±ir 
Z>#<{ H'?i£H63ks H3H0K5 OKSsaWEO^ifc 
UEVCNT **C?mEEK 4 "C*J« * 

*atj»i 0 0 tx-*«#SiU® 2 o f ottst^cB:tTU 

-tftfe©*ft«fcttW*IBIIS'5 0*SKite>ix5; 

KL. f'tlE^ISt^ ^^Vi4 0 0 i ^/fi 

[0 0 6 7] H9f±*38MK*slt5flE2 0Sll(6«(0«ft- 

£ 0 H*le]K5 0tt. n = 3{@cD^^^-^C^j£L/c 
SffiVMi . VM2 , VM3 ^Ifc^^ey lOt, 
VMi , VM 2 , VM3 COt^tt^SrStRU, VS k L 

*R[h]&&8 0£. VSRXfVFQ ICioTfBflPS^ EfSl . 
fg@4 0 t ^^JjU 0 0i©S»ttffiS:ifc»5Sl<O 
yfV^S301?*53 i ty|l«L<l4»»l:O 

8 0 ft V F 1 = " 1 " <Dk$s V Mi SrSW 
U VS = VMi S:tH;#U VF 2 "= "1 M <Dk%* V 
M2 «r«WU VS=VM 2 SrtiU^U VF 3 = "1" 

VM 3 «r»«U VS = VM 3 £tt}^1-£o 

1 y^lsf&WtS 0f4jg^[E]£g8 OCDM^VSj&S 
VS= "1" a^fctt^-fS^fB^-VFo 3*5 VF 0 = 

"f ^t#fcH*mffi4 0t3^v|ft4 0 0 i:SrSBR' 
U VS= "0" , *>o\ VFo = "0" <Dk£\zmM- 

[0 0 6 8] El 1 0 (4ISI 9 CO^D y ^ ia-C* LfcHfSKU 
»5.0Sr3ia-»-5ia»H"C*)5. ^*yi0ttn = 3lB 

co^ tft i i , r 2v 13 t^^ytii 4, 1 

^iU, n = 3#lX 2<@=6fH(0^-r 7fTFT 
8 1, 8 2, 8 3, 8 4, 8 5, 8 6i^45. 

[0 0 6 9] c<o5liE«-ctt, HS£#J i (c^-Mf^^/v 



/4 

tfc^>r y^«tBttaiR[att8o*stTt\ VF 0 fcist 

fTFT9 l\c±Vffi&£ixZ> 0 

[0070] ^^yTFTl 1 14, jfefiitt 1 0 0<DmjE. 
VGi5fi#|©U-^7>f-;vKTi T-coVGi = 

"1" <Dk%, 7 f -?«fll»2 0 0<0«EVDi 

yyyy^u vmi =vdi £ it^^ygfi 4i: 

io [00 7 1] ^^eyTFT12(l j£SH 10 0 <D®JE 
VG4SS2#|Ot^7^-;vKT2 WVG2 = 
"1" <Dk£* 5 f -*«*l*»2OO<0«ffiVD2 

V;/U VM 2 ==VD 2 t Lt^^eyfil 5 ^ 

[0072] ^^eyTFT13H fe&B 10 0 £>mjE 
VG4SS3#l©t^7>f-;vKT3 TWVG3 = 

"1" f f -*«-&»B2 0 0WtBBEVD3 £1f 

^y >^u VM 3 = VD 3 k Lt^^ygtl 6»C 

20 [0 0 7 3] ^j/fTFT8 1 (4. >^-y^ftl 4 
#«r£ftfc*EEVMi ^vMi = "1" ©itKONJR 
tttfc!?* ^^7fTFT84f^^f^»300 
(OmffiVFi *SVFi'== "1" <Dk£\ZONft.ffikit 
%o ^ot. VMi = "1\ *vo % VFi = "1" © 
HSH1SIS4 0tta j e^ilS4 0 0»dgStt$*u5« * 
^fyfTFT82S, ^^y til 5»-«l*S*l/fc«lE 
VM 2 * S VM 2 = "1" ^tt^ONttlt^!), ^^3/ 
fTFT 8 5tt*>f 5 l/tfW&Z 0 0^>mBEVF 2 *SV 
F 2 = "1" (DitfcONiRISifcSo SfoT, VM 2 

30 \ ^O, VF 2 - "'1" C0i#, p|^m@4 0 

fi="^^J|4 0 0fcStt$Jx5o 5/^TFT8 3 
(4, ^^ty§il 6Cft»Sil'fc«ffVM3 ^VM 3 = 
"1" Ot#CON«tei/j:!!l, ^-Y yfTFT8 6(4 
^^^V^S¥3 0 0comJEVF 3 ^VF 3 = "1" cot 
*fcON««Bfc45o ^oT, VM 3 = "1" . ^o s 

vf 3 = "1" <ok%* mmmm4 o&^*>ifa4 o o 

[0 0 7 4] jxfTFT9 1 5 ^^H»3 

0 OCOSJEVFq ^VF 0 = "1" ©ttrfcONftii: 
40 sfeO, B^^;@4 O't =i^ev^4 0 0f4^Sgc^H5c 

[0075] u±<oxo\m^\^ti^?tm<om2<DMm 

(Otll^VFo , VFi ; VF 2 , VF 3 , ^^ytii 
4, 15, 1 6lC«»**tfc«BEVMi . VM 2 , VM 
-3", «««EEBIB8 5i^«ie*ix5»I«fI«S7 0O«JE 
VCP, I*Sffi©SflEVPX, JKSHl*PffiffiVLC = 
VCP-VPXT*fc£ 0 22W«IlHlB(Otb*VCPtt. 
**0«JEigK^«EVCNTSrSiii: LfcS5fltm£E"C*? 
50 £> 0 
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[00 7 6] 17 u-Aroffl^To fi, T\ 

lf^V-A, T2 WWKC0S2-9-7'7U-A % T3 

= 2Ti , T3 =4 Tj irtS^Lfc, 
[0 0 7 7] =: V^[H]?g©tii^VFo . VFi . V 
F 2 . VF 3 ©JlfflttTo -Cfol?. VF 0 ttffSl l^? 

Mt 0 . f 3©7U-A©i«(OiP B no 

"1" VFj 

"1" fcfcD. VF2 tt*21f:/7U-*©)HniJfc 10 

"1" t&t>, VF 3 tt1R31f-77l"-J»<0*NnK- 

"1" t&5«fc M-ts^^s. -w-e, to »*Ti , 

[ 0 0 7 8 ] Jftf&im® 7 0 ICWP $ix5fl;JE V C p 14, 
*.5«ffiVCNTtC*)-r?)fitiffi* s ±.Vo X% ilffl^ s 2 
7^?fc5S!«lffit **o» VF 0 *5 "1" 

[0 0 7 9] il 1 T'(4, ^*yiO ©ffl^VM 3 , V 

M 2 . vmi #"110" "000" \z.mtirZ>® 20 

-&SrCTl-toTVN2.„ 1 0£>ti}7JVMi, VM2, 

VM 3 aHfefbir**-f 5 1 0©t^* 

tt^tfcffi"**:*. VF 1 • VF 2 ■ VF 3 .^VCP 

%\-V-77\s—±><Dim to t*sv^r, VFo = "1" 

©feft^-r ?f t f t 9 1 iioN«ii:i * t> , mmn,® 

4 0li = ; t^4 0 0l;»i^5. VCR = 

VCNTt'feD , jS H B B lC^P^H5«ffittV L C = 0 T* 
fc5,,^<fl^7U-A'P© (Ti-to) OffllWfc 
*JVvCfr, ^^fTFT8 1, 8 5, 8 6, 9 H40 
FF««-P*9. 0*SII4Ot3tyi4OOi©i 

-A(Dft«](D»ra t 0 l-JB^-C, VF'o = "J" 
*W j/fTFT9 1 itOU^MKh'O .'M^9M4 0 f4 • 
3*y»4 0 0C*«*ft5. ;o^ vcp = vcn 
Ttfe 9 , JKftfcPPJSP *n5«EttV L C= 0 T'fc^o 
ic<^2f-y7U — A>f>CD (T 2 — t 0) WfflWl-ioV^T 

f4v vf 2 =."1" . fr^>, VM2 = "l" -efot), W 

fcKttV C P £ fe*tfW0>«EEy P X=VCNTcoMmH V 
LC = VCP-VPX = -Vo _#fPM£inSi ^<3§3 
f-y7U-A(0*^CD»rt lt 0 .'fc*5^T. VFo = 

"l" rofc**-f yfTFT? HiONtliitfe*)< B 
*tt©4 0f4 = ; e^4 0 Olt^$n5<, : -»B#v V 

c p =vcNT-efc b . w*tEn»sns«fft±v l c = o 
m\zts^xte. vf 3 = "1" , vm 3 = "1" 

T'fct), j®^®@4 0(4 = ^-^4 0 0U:gc$c£ft-5o 

seoT, tRftkittvc p tH*«BrottSVPX=vc 

NTwgfjEVLC = vcp-vpx=vo 



5 ( ^fot, lfgoi 7u-Atc}gai-Pn*p$ix5fl; 

ffiOiffe*l-ffi<0^Kjfit»±VAV= (0XTi+V 0 xT 2 + 
V0XT3) /To=6 VoXTi/To(=6 a) £ft5„ 
-O^Ci^ltf. JBl <DSK60iJi:Pl«^2n=23=8 
b is <0 (D¥*l)SJESrjSB B 0t-EPJ!)Pi-5 ^ b tf^mX'h <9 . 

[00 8 01 il ITU 2 0i*07U-Atp©f 3 7 
U-A©SBH»-VM 2 &tfVM 3 #."1" "0" K 

gj*>#fcoT^-5. M?fTFT8 30« 

liSONA>bOFF^!3fi55fe*> B*W4 0tt 

^fc>5 0 «ftfc8Miq£avC^**ffVLC = 

-AW^llJ-y^u— A(r*il>TVFo = "1" 
fflrato tfS/<tA>ofctg-&> I©^lt/7l'-AI^^ 
TiS^fl;@4 Oi 3*^4 0 0<0^gc'»4r^^Hfc4 
VLC=-V 0 as{m£ftfc££t&^ FrSt 
£>VLC = 0J4fP;l!)P£*l&l'V VfrlsKftb. 
-Ctt. t/7U-A©fWfVFo = "1" kttS 

i&5.fc 5 »CVCP = VCNTi:K^L-C*>5©t?r.03 

[0 0 8 1. "0.00" i*ofc30i0 
«7U-Wm ^?fTFT8 1, 8 2, 8 3 f4 
ffk:OFF*t«-C*)0. VLC=0i45. 
[00 8 2] SX±.<D& 5K> #HlS0!IS:ffl ^3 

[0 0.8,3] tsbK. mi(ommm\ci6^^mi<^is^ 
mm.k mmt v c p tw»d5 1 y i^-Ar-fosm^mffi 

• [0 0 8.4]. £ 5>tvs JISi-©|B(fc«l-*sii'5JB3©«# 
T 3 )'fcli. yCP£DS«@'Sr"lj-^7U-A»tc^x-Ct 

m^<o^m%hK^i *fz; 'z<om^\^ % 1 
«s«fc*j»t 5» 4 oitfSf/ 1 v c p (omm 

o n = 3-Cffofcftia«:n»!:*3Ei-Jxtf, 2" ^ 

[oo85] ' ' .; 

[0 0 8 6] *t(6]SSSrffM 
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[0 0 8 7] &y-y'7u—j»<Dmw\z.m&mW) 

[0ffirofKl£ftlSt9n 

[Ell] *5§P^^*i»t5?Kft*^ISB<^— HEttW©^ 
[0 2] ^WtefettSftA***^-**^*^ 

[0 3] BI2(D?K^*^^aw@i^ll]^Sr*?a't"5-|H] 



[Ei4] 0iro?ss*^isa»-fnJn-r5®iw^i^f zo 

[0 5]11 CD?^S**SBt-fP*Pi"5mffiW^ 2 <D<f 

[0 6] 0iro?&&*^KeKWt"3mfficD^3<D{t 
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■g-iS^Sr^-t^^ 5 ^^0 O 
[0 7] 01 w?gS*^igBtcPnAPi-?.®E<o^4rom 

[08] *^P^»C*J|-t5?KS^gtt<0-^lS^JO^ 
[0 9 ] *^P^tC*5»-t5^*^i£SW-*lfe^J»-*3^ 

[010] 0 9<o^ f F B 3c^Bwil3il2]?g£*3H- ; 5— 

0880. 

[0ii] 0 8<Difop B ^g«Ki^n^3®E<p«#& 

1 ^-jfeSEiaig. 2 -x-*Ie1!&, 3 -^-f 

^•U, 11, 12, 1 14, 15, 

1 6-^*!Jtt> 2 0-ty^*-^KlslK, 2 

1, 2 2, 2 3-fy/y^TFT. 2 4-*- ;VK 
^4, ao-Siw^yfy/m 3 1, 8 1, 8 

2, 8 3, 8 4, 8 5, 8 6; '9 

4 O—fflUHUS, 5 O-pfHifHlBS, 6 0-iSS, 7 0- 
j^lnlttS. 8 0- •iSiRlH]S&, 9 0- . 10 0- 
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